Several C (a D glucopyranosyl) phenyldiazomethanes, with different substituent groups at the para position of the phenyl ring, were prepared. The stabilities of these diazo compounds were investigated through NMR and UV monitoring. The para cyano substituted diazo compound was found to be stable in neutral media (pH 7.0 buffer) and could be isolated. Inhibitory activity investigations indicated that this compound is an irreversible inhibitor against a glucosidase from Saccharomyces cerevisiae.
Introduction
Irreversible inhibitors of glycosidases are powerful tools for structural and functional studies, particularly when they bind at the active site of the enzyme. [1] [2] [3] [4] To this end, generally substrate analogues are chosen possessing functional groups that can be activated by the catalytic center of the enzyme, leading to ensuing covalent bond generation and thus to enzyme inactivation. The presence of acidic groups within the active site of glycosidases sug gests the attachment of acid sensitive moieties for such inhibitors, thus, yielding on protonation eventually electrophilic intermedi ates that generate a covalent bond with nucleophilic amino acid residue in the active site. [2] [3] [4] [5] [6] [7] Examples of such potential mecha nism based inhibitors include epoxide and aziridine moiety con taining inositols and carbohydrates and derivatives. 1, 4, [8] [9] [10] [11] [12] [13] Also the inhibition by glycosyl diazomethane, 14 1 N glycosyl 3 N aryl triazenes 2, 15 and C glycosyldiazoketones 16 has been discussed along these lines. Other types of covalent mechanism based inhib itors are compounds either fluorinated in the aglycon 4, 17 or, even more interesting, in the carbohydrate residue, 4 ,18 generating on activation relatively stable covalent adducts with the enzyme. Re lated compounds with other reactive groups (azido, diazirino, isothiocyanato, bromoacetyl or quinonyl groups) have been used as affinity labels. 4, [19] [20] [21] [22] The reported work was mainly focused so far on irreversible inhibition of b glycosidases, however, irrevers ible inhibition of a glycosidases is more challenging. 4 The discussion on covalent mechanism based glycosidase inhi bition is not without ambiguity. For instance, C glycosyl diazome thanes and derivatives are expected to be protonated in the active site, generating under nitrogen loss an alkylating agent that forms a covalent bond with the enzyme. 4, 14 However, the parent C glycosyl diazomethanes, introduced by the Lehmann group, 14 possess even at pH 7.0 very low stability, hence their chance to reach the enzyme active site before decomposition is low. The Sinnott group introduced 1 N glycosyl 3 N aryl triazenes. 15 As they are stable at pH 7.0 and lead after protonation at low pH to the same intermediate as generated from C glycosyl diazome thanes, their glycosidase inhibition properties were studied. Yet, finally it was concluded 'some optimization . . . may be necessary before unambiguous active site directed irreversible inhibition is seen'.
15b Possibly, in these enzyme catalyzed triazene decomposi tions further products, for instance by reaction with the released anilines, were formed, that were not considered in the studies.
Generally, aryl glycosides are good substrates for glycosidases and C aryl substitution greatly stabilizes diazomethanes, hence, we turned to C (a D glucosyl) phenyldiazomethane (Fig. 1, 1a) as potential mechanism based inhibitor of a glucosidases. 23 Yet, also 1a could be only used in methanolic solution for enzyme studies and it still decomposed quite rapidly at pH 7.0.
23 Thus, in a quan titative reaction from 1a exclusively the methyl ether and in aque ous solution the hydroxy compound was obtained. Hence, it was the aim to introduce based on this structure design a shelf stable molecule that could be readily investigated in enzyme inhibition studies. In this paper, we report on the synthesis of C (a D gluco pyranosyl) phenyldiazomethanes 1b 1e ( Fig. 1) 6 (0.5 g) in sulfuric acid (5%, 500 mL). Sol vents were evaporated under reduced pressure and below 40°C (bath). Organic solutions of crude products were dried over anhy drous MgSO 4 . Column chromatography was performed on silica gel (200 300 mesh). 1 H NMR spectra were recorded on an Advance DRX Bruker 400 spectrometer at 25°C. Chemical shifts (in ppm) were referenced to resonance of the undeuterated solvent (solvent CDCl 3 , d = 7.26 ppm). 13 C NMR spectra were obtained by using the same NMR spectrometers and were calibrated with the undeuter ated solvent (solvent CDCl 3 , d = 77.00 ppm). Mass spectra were re corded using a Bruker esquire 3000+ ESI MS mass spectrometer. Optical rotations were measured at 25°C using sodium D line light. UV spectra were taken by a CARY 100 UV vis spectrophotometer and IR spectra were taken by a Perkin Elmer spectrum100 FT IR spectrometer at 25°C. MeOH was used as the solvent in both cases.
Preparation of C-(a-D-glucopyranosyl)-phenyldiazomethanes

Compound 3
A solution of 1.4 g (2.5 mmol) of allene 2 24 in CH 2 C1 2 (50 mL) was cooled to 78°C and ozone was bubbled through the solution until it was saturated. The excess ozone was eliminated by bub bling nitrogen through the solution. The solution was warmed to rt, the solvent was removed in vacuo without heating and the crude product of 3 was used directly in the next step. The 1 H NMR data were identical to the literature. 25 
Compound 4b
A dry and nitrogen flushed 25 mL flask, was charged with iPrMgCl LiCl (4.9 mL, 14% solution in THF, 5.0 mmol), and 4 bro mobenzonitrile (1.36 g, 7.5 mmol) in degassed THF (8 mL) was added at 0°C. The reaction mixture was stirred at the same tem perature under nitrogen for 4 h to complete the Br/Mg exchange. 35 Then the solution was cooled to 20°C and the in situ prepared aldehyde 3 (2.5 mmol) in THF (10 mL) was added dropwise. The mixture was stirred at 0°C for 1 h until the aldehyde was con sumed completely, satd NH 4 Cl solution was added to quench the reaction. The mixture was extracted three times with ethyl acetate, the combined organic layer was dried, filtered and concentrated. 
Compound 5b
To a vigorously stirred solution of compound 4b (1.05 g, 1.6 mmol) in anhydrous CH 2 C1 2 (20 mL), activated 4 Å molecular sieves (1. 
Compound 6b
To a solution of 5b (0.71 g, 1.09 mmol) in dry pyridine (20 mL) was added hydroxylammonium chloride (0.38 g, 5.44 mmol). After stirring for 4 h at rt, the mixture was concentrated in vacuo and purified by column chromatography (petroleum ether/ethyl ace tate, 4:1) to give E/Z (1:1) isomers 6bh,l (0.67 g, 92%) as colorless oils. Compound 6bh: R f = 0. 
Compound 7b and 8b
To a solution of a mixture of 6bh,l (0.67 g, 1.0 mmol) in metha nol (10 mL) was added ammonium formate (0.63 g, 10.0 mmol) and zinc dust (0.33 g, 5.0 mmol). The mixture was stirred under re flux for 6 h, and then filtered through Celite. The filtrate was evap orated under vacuum and purified by column chromatography (petroleum ether/ethyl acetate, 1:1. 
Compound 9b
To a solution of 7b (233 mg, 0.36 mmol) in CH 2 Cl 2 (7 mL) was 
Compound 10b
To a solution of 9b (142 mg, 0.2 mmol) in ethyl acetate (10 mL) was added palladium on carbon (10%, 108 mg, 0.1 mmol). After hydrogenolysis for 5 h at room temperature, the mixture was fil tered and concentrated in vacuo. The residue was resolved in dry pyridine (4 mL), Ac 2 O (0.4 mL, 4.0 mmol) was added then to the solution. After stirring overnight at room temperature, the mixture was coevaporated with toluene and purified by column chroma tography (petroleum ether/ethyl acetate, 1:1) to afford 10b 
Compound 11b
Compound 10b (104 mg, 0.2 mmol) was dissolved in Ac 2 O/ HOAc (6 mL, v/v, 2:1), NaNO 2 (276 mg, 4.0 mmol) was added in four portions at 0°C. The mixture was warmed to rt and stirred for 0.5 h, then poured into ice, extracted with ethyl acetate for three times, the combined organic layer was washed with satd NaHCO 3 
Compound 12b
Compound 12b was prepared from 8b following the same procedure as 11b. 
Compound 14
To a solution of 4b (65.5 mg, 0.1 mmol) in ethyl acetate (5 mL) was added palladium on carbon (10%, 53 mg, 0.05 mmol). After hydrogenolysis for 6 h at rt, the mixture was filtered and concen trated in vacuo. The residue was purified by column chromatogra phy (ethyl acetate/methanol, 4:1) to afford 14 (25. 
Compound 16
To a solution of 4b (131 mg, 0.2 mmol) in anhydrous CH 3 CN (4 mL) was added DMAP (122 mg, 1.0 mmol) and phenyl chloroth ionocarbonate (PTC Cl, 41 lL, 0.3 mmol). The mixture was stirred at room temperature for 3 h, concentrated in vacuo, purified by column chromatography (petroleum ether/ethyl acetate, 5:1) to af ford a colorless oil (136 mg, 0.17 mmol, 86%) that was dissolved in toluene (3 mL). Tributyltin hydride (0.23 mL, 0.86 mmol) and AIBN (6 mg, 0.04 mmol) were added to the solution. After refluxing for 6 h, the mixture was concentrated, the residue was purified by col umn chromatography (petroleum ether/ethyl acetate, 6:1) to af ford 16 
N-Nitroso-urethanes 11c-11e and 12c-12e
The other N nitroso urethanes, with fluorine, chlorine or meth oxy substituted at the para position of the phenyl ring, were pre pared from the corresponding benzylic alcohols 4c 4e. 90 lL solution of a glucosidase (110 lg/mL in pH 7.5 buffer; to give final assay concentration of 4 lg/mL, 0.064 lM), the solution was incubated at 30°C. After 40 min, 20 lL was taken from the incubation assay and added to 480 lL PNPG solution (2 mM in pH 6.8 buffer) and incubated for a further 5 min at 30°C. Residual enzyme activity was determined via absorption of p nitropheno late (at 400 nm) after quenching the reactions with 0.5 mL Na 2 CO 3 solution. Results are expressed as percentage activities relative to the corresponding enzyme controls.
